Neuropathology Case 2
Children’s Hospital Conference

Friday April 28, 2017
A 14 year old male with Noonan’s Syndrome and a long history of seizures had a resection of a brain tumor 2012 and it now shows changes suspicious for recurrence. No history of radiation treatment. A second resection was done 3/15/17. 
T1+contrast, 2012
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2017 ?recurrence
1. What is the differential diagnosis of the original hemispheric lesion?

An introperative consutation was requested.

[review slide]

2. What will you tell the surgeon after evaluating the smear?

[review H&E paraffin section]

What is the most likely diagnosis and how would you confirm it? What brain tumors might be seen in Noonan’s syndrome? Is this unusual behavior for this type of brain tumor?
Case #2 answer.

1. In a 14 year-old male with seizure disorder. medial temporal lobe lesions are not unusual and may include hippocampal sclerosis as well as tumors. Gangliogliomas and pilocytic astrocytomas are often found here, but the gangliogliomas are more typical in long-standing cases. GG and pilocytic astrocytomas have variable amounts of contrast enhancement and show no edema. Oligodendrogliomas and Grade 2 astrocytomas can also be seen. 

2. Only tell them what they need to know. In this case, they wanted to confirm they had the recurrent tumor and not just reactive gliosis. The smear shows increased glial cellularity but with monotonous nuclei and no atypical features or reactive astrocytes. Nearly all the cells had an oligodendroglial-like morphology.
3. Based on the morphology in the smear and paraffin, this could be an oligodendroglioma, extraventricular neurocytoma or dysembryoplastic neuroepithelial tumor (DNET). This will need molecular studies to confirm the diagnosis. 
Oligodendrogliomas must have a 1p/19q co-deletion and usually have an IDH mutation; 

An extraventricular neurocytoma should have strong synaptophysin staining and lack co-del of 1p/19q and no IDH mutation; 
DNETs lack IDH mutations and do not show 1p/19q deletions. 30% of DNETs may have a BRAF-V600e mutation, which is not seen in the other two tumors. 

Molecular studies identified only an NF-1 mutation in the tumor.

Noonan’s syndrome is rarely accompanied by brain tumors, but these are usually DNET or Pilocytic astrocytomas, both associated with BRAF abnormalities. NF-1 mutations are very rare in DNETs, but there have been several cases of a combined NF1/Noonan’s syndrome with pilocytic astrocytomas (see OMIM #601321 and #163950 for details). Oligodendrogliomas and neurocytomas are not associated with Noonan’s. 
Given the above findings, this is an NF-1 mutated DNET in Noonan’s syndrome. His original diagnosis was DNET, but no molecular was done.

Following gross total resection, DNETs do not recur, except in a very few reported cases. The recurrence of this tumor is quite unusual. Neither pilocytic or DNET have been reported as recurring tumors in Noonans. One is tempted to speculate about the role of the NF-1 mutation in this case.

